ABSTRACT: This paper presents a case study using Building Information Modeling (BIM) for planning, simulating, and implementing complex site logistics in a headquarter office building construction project in Silver Spring, MD. As part of the project a prefabricated 92ft structural tube steel pedestrian connector bridge was installed between two adjacent buildings in the city of Silver Spring, MD. There were multiple significant challenges to deliver, offload, prepare, and install the connector bridge safely, on time, and with the minimum disturbances to the neighbors. BIM was of the foremost importance to visualize, simulate, analyze, improve, and communicate the site logistics plan from delivery to installation of the connector bridge. As a result of the effort, GC of the project was able to prepare a highly detailed plan, communicate it effectively to all stakeholders, and flawlessly execute the work as planned. This case study would provide a useful reference for contractors who are seeking a better planning method that enables generation of more accurate, implementable, optimized plans for complex site logistics. 
BIM for Site Logistics Planning
Before BIM became popular, engineers created construction logistics plans from sequences of 2D drawings that described the management of 3D objects in space over time. These schematic drawings would examine the flow of resources (materials, equipment, vehicles, construction personnel, etc.) . 2D site logistics planning is fine for visualization, but it's limited in analyzing and optimizing the parts of the process. With 2D information only, it is difficult to comprehensively check risks related to the missing dimension as engineers cannot fully understand 3D context of the site conditions. For example, it is not easy to show crane radius and height of the crane in one 2D drawing. Communicating site logistics plan with other project participants is also limited when a set of 2D drawings is used as the information in the separate drawings is not fully integrated.
With increased BIM use in the current AEC industry, computer models are being widely used for site logistics planning (Aslani and Chiarelli, 2009; Hergunsel, 2011; Jianhua and Hui, 2010; Salazar et al., 2006; Said, 2010) .
Planning site logistics in an accurate 3D model provides an
added dimension to analyze and communicate site requirements with all project stakeholders, while streamlining the construction process.
For this case study, the site logistics model aided in the analysis of the following elements.
• Access routes by vehicle type into the construction site Fig. 1 and 2 ). 
Tools for Site Logistics Planning
Trimble SketchUp (Trimble, 2013) was a convenient and popular tool used for site logistics planning for the following reasons.
• Easy to use (push and pull modeling)
• Use of existing libraries. It is easy to obtain generic components from 3D ware house available for public use. The general contractor who installed the connector bridge in this case study released SketchUp libraries including lots of SketchUp components needed for site logistic planning as well as their specific components like job trailers with the company's logo.
• Interoperability with other BIM applications. SketchUp can import image files with different formats and BIM model in DWG format.
• Google Earth (Google, 2013) application: enables geolocation of the site/model, with a historical cache of 2D satellite images of the site and 3D terrain.
Connector Bridge Delivery and Installation
As part of the case study building project, a prefabricated 한국BIM학회논문집 5권 4호 (2015) 49 Figure 4 The connector bridge was installed on March, 11, 2012 Figure 5 Model of the delivery truck turning on to final road for unloading 92ft structural tube steel pedestrian connector bridge was installed between two adjacent buildings (Fig. 4) . Among other applications of BIM for the site logistics planning in this project, the installation of the connector bridge took the most benefit out of BIM to address the multiple significant challenges to deliver, offload, prepare, and install the connector bridge safely, on time, and with the minimum disturbances to the neighbors. BIM was of the foremost importance to visualize, analyze, improve, and communicate the site logistics plan from delivery to installation of the connector bridge. As a result of the effort, the GC was able to prepare a highly detailed plan, communicate it effectively to all stakeholders, and flawlessly execute the work as planned.
The greatest challenge was to identify the best offload and laydown location for the connector bridge. Though it may sound trivial, this decision was critical because it significantly impacted the entire installation process in at least three important ways. First, the 139ft truck that delivered the connector bridge (all the way from Louisiana) had to be able to access the offload and laydown location. Second, the offload location had to result in minimum disturbances to traffic and neighbors during offload, installation, and throughout the 10 days of preparatory work in between.
And third, the location determined to a large extent the crane setup that would be required to lift the connector to its final installed position. After testing multiple locations and resolving multiple challenges, the team successfully identified a location where a single 300 ton crane could be used to install the connector bridge. Figure 11 shows the final site logistics plan 한국BIM학회논문집 5권 4호 (2015) 51 Figure 10 Underground utility coordination Figure 11 Final lift Figure 12 Crane and connector bridge with precise dimensions for final setup Figure 13 Planned site logistics for the final pick of the connector bridge as developed using BIM Figure 14 Actual site logistics after following the site logistics plan developed using BIM for the installation phase.
Once the plan was reviewed and approved by all stakeholders, the team used the model to ens the work got executed as planned. As a final step, the team utilized the model to precisely lay out every critical logistics item in the field. Figure 12 shows a plan view of the crane and connector bridge with precise dimensions for field setup.
In the end, using BIM for site logistics planning proved 
Conclusion
The case study presented in this paper shows how BIM can be utilized for site logistics planning in construction 
